Previous literature has examined alliance formation at the firm-level, ignoring that MNCs actually consist of different but interrelated subsidiaries that are geographically dispersed. In this paper, we therefore shift focus to the subsidiary-level, identifying conditions that explain the alliance formation behavior of MNC subsidiaries. Based on transaction costs economics and recent MNC literature, we argue that, apart from inducements to form alliances and opportunities to find alliance partners, a third condition becomes apparent when studying alliance formation at the subsidiary-level -i.e. the relationship between the subsidiary and the headquarters. Based on a panel dataset of subsidiaries of seven large MNCs in the pharmaceutical industry, we find that the geographical distance, the level of ownership and the relative size of the subsidiary significantly influence the extent to which subsidiaries form strategic alliances. In this way, our study provides important insights into how MNCs access external knowledge and how they structure their alliance activities internally.
INTRODUCTION
Strategic alliances, or "voluntary arrangements between firms involving exchange, sharing, or co-development of products, technologies or services" (Gulati, 1998: 293) , are a common organizational practice among firms, and particularly among multinational companies (MNCs). Scholars (e.g. Das and Teng, 2000; Deeds and Hill, 1996) have discussed several motivations to form strategic alliances. Moreover, alliance scholars have studied why some firms are able to ally with partners, and others are not. Several firm-level characteristics (Bishop, 2003; Colombo, Grilli, and Piva, 2006; Zhang, Baden-Fuller and Mangematin, 2007) , network-level characteristics (Gulati, 1999; Powell, Koput and Smith-Doerr, 1996) and country-level characteristics (Dickson and Weaver, 2011) are found to affect the extent to which firms ally.
While the existing alliance literature has increased our understanding of why and which firms form strategic alliances, it tends to frame the firm as a monolithic entity, implicitly assuming that all alliances are formed at the ultimate parent-level. Through aggregating all alliances information to the ultimate parent level, existing alliance formation scholars remain silent on the internal structure of the firm, ignoring that different entities within firms can form alliances. This shortcoming is especially important in the setting of multinational companies (MNCs) -i.e. "a group of geographically dispersed and goaldisparate organizations that include its headquarters (HQ) and the different national subsidiaries" (Ghoshal and Barlett, 1990 : 603) -, as a number of recent studies (e.g. Alnuaimi, Singh, and George, 2012; Zaheer and Hernandez, 2011) have observed that not only the headquarters (HQ) but also the subsidiaries of a MNC engage in strategic alliances. To our knowledge, however, a systematic analysis of why some subsidiaries form alliances, and others do not, is lacking. In this paper, we therefore shift focus to the subsidiary-level, identifying conditions that explain the alliance formation behavior of MNC subsidiaries.
In line with alliance formation at the firm-level, subsidiaries should both have inducements and opportunities to ally (Ahuja, 2000; Eisenhardt and Schoonhoven, 1996) . However, we also expect that a third dimension -i.e. the nature of the relationship with the headquarters-, might significantly impact the extent to which subsidiaries engage in alliance activities. First, according to transaction cost theory, strategic alliances are risky (Pisano, 1990; Tsang, 2000) . Therefore, the headquarters will not always provide fiat for alliance formation to the subsidiary (Williamson, 1991) , especially when it is difficult to monitor or control the subsidiary. Second, besides its controlling role, recent MNC literature has suggested that headquarters can also fulfill a more supportive role (Dellestrand and Kappen, 2012; Foss, 1997) , by providing support during the alliance formation process, which also increases the likelihood that the headquarters will provide fiat to the subsidiary to form a strategic alliance. In sum, we argue that, to understand why strategic alliances emerge at the subsidiary-level, one needs to consider its intra-firm relation with the headquarters. We therefore empirically examine how specific characteristics of the relationship between the headquarters and the subsidiary (i.e. geographical distance, ownership and relative size of the subsidiary) might influence alliance formation behavior of the latter.
To test the hypotheses, we compiled a new panel dataset on the alliance formation behavior of subsidiaries of seven large MNCs in the pharmaceutical industry. After obtaining detailed information from annual reports on the characteristics of these subsidiaries over time, we linked the subsidiaries to alliance announcements in the Thompson SDC Platinum database. An important strength of our dataset is that we use the complete set of subsidiaries for specific MNCs for a period over time. Most studies examining the strategic behavior of subsidiaries of MNCs (e.g. Bouquet and Birkinshaw, 2008; Mudambi and Navarra, 2004 ) use surveys among a limited sample of subsidiaries, and therefore have a relatively small, crosssectional sample size. We, on the other hand, provide a more detailed understanding of the alliance formation behavior of all subsidiaries rather than a subset. Our final dataset consists of 3802 subsidiary-year observations.
The results of our analysis confirm that the subsidiary-headquarters relationship influences the formation of strategic alliances by MNC subsidiaries. We find that both full ownership and relative subsidiary size positively influence the number of alliances that has been formed by the subsidiary. Furthermore, our results show a U-shaped relationship between geographical distance and subsidiary alliance formation. Similar to alliance formation studies conducted at the firm-level, we also find support that subsidiaries should both have inducements and opportunities to collaborate. Together these findings show that, when studying the alliance behavior of MNCs, it is important to study both the characteristics of the unit and its relationship with the headquarters.
Our findings have important implications for the alliance literature and MNC literature. Through shifting attention from the firm-level to the subsidiary-level, we contribute to the alliance formation literature, revealing additional issues that are relevant in the alliance formation decision. Second, whereas alliance literature has already extensively relied on transaction costs theory, using concepts as transactions costs, asset specificity and opportunistic behavior (e.g. Hennart, 1988; Tsang, 2000) , the concept of fiat has received less attention. This paper, however, shows the relevance of this transaction cost concept in explaining alliance formation behavior at the subsidiary level. Finally, our paper contributes to the MNC literature by focusing on the controlling and supporting roles of the HQ simultaneously. In this way, we are able to integrate arguments from different perspectives, which advances the current research on the role of the HQ in the modern MNC.
ALLIANCE FORMATION: THEORETICAL BACKGROUND
In this section, we first provide an overview of existing alliance formation literature.
Subsequently, we discuss how the formation of alliances at the subsidiary-level is different from alliance formation at the firm-level.
Alliance formation at the organizational level: Inducements and opportunities
Firms need to have inducements to form strategic alliances. The existing literature has identified several motivations why firms form strategic alliances: to share costs and risks with their partners, to realize economies of scale, to avoid duplication of efforts (Deeds and Hill, 1996; Eisenhardt and Schoonhoven, 1996; Mowery, Oxley and Silverman, 1996; Sakakibara, 2002) ; to gain access to complementary assets that are not available in-house and are too costly or time-consuming for develop internally (Colombo, Grilli, and Piva, 2006; Das and Teng, 2000; Deeds and Hill, 1996) ; to achieve synergies via the sharing and recombination of each other's' resources and knowledge (Colombo, Grilli, and Piva, 2006; Lin, 2011 , Tsang, 2000 ; to gain market share and market power (Glaister and Buckley, 1996) ; to gain access to new foreign markets (Duysters and Lokshin, 2011; Glaister and Buckley, 1996; Hennart, 1988) ; or, to learn from the skills and capabilities of your alliance partner (Cohen and Levinthal, 1990; Lane and Lubatkin, 1998) . According to Ahuja (2000) , the underlying factor in these motivations is the need for resources and knowledge. Resource-based view scholars have argued that the majority of the firms do not have all the necessary resources and knowledge in-house to obtain or maintain a sustainable competitive advantage, especially not in industries with high levels of technological change and environmental uncertainty (Dias and Magrico, 2011; Eisenhardt and Schoonhoven, 1996; Powell, Koput and Smith-Doerr, 1996) . Since firms are heterogeneous with respect to the resources and capabilities they possess (Barney, 1991; Peteraf, 1993) , firms can collaborate with other parties in order to gain access to the necessary resources or knowledge without having to acquire or develop them internally.
Next to the inducements to access external resources and knowledge, scholars (e.g. Ahuja, 2000; Eisenhardt and Schoonhoven, 1996) have stressed a second important condition explaining alliance formation, namely the availability of alliance opportunities. Firms need to be able to find suitable alliance partners that can provide them with access to the necessary knowledge. One important source is an existing industry network which can provide information about the existence and reliability of potential partners. The more central the position that the firm occupies in the network, the more likely it is to receive information (Gulati, 1999; Powell, Koput and Smith-Doerr, 1996) . This network can therefore substantially decrease the search costs for alliance partners (Chung, Singh and Lee, 2000) .
The geographical location of the firm can also influence the alliance opportunities of the firm.
In this respect, firms located in larger economies are found to have access to more resources through the availability of a larger pool of potential alliance partners (Dickson and Weaver, 2011) . Moreover, as strategic collaboration is a two-way process, also the potential partners need to be willing to collaborate, implying that a firm needs to have something valuable to offer in return. Several studies have already shown that the possession of valuable resources increases a firm's attractiveness as an alliance partner (Ahuja, 2000; Das and Teng, 2000; Pollock and Gulati, 2007; Stuart, 1998) . In this way, the parties can mutually gain from the alliance by complementing each other's weaknesses (Chung, Singh, and Lee, 2000) .
Alliance formation at the subsidiary level
Moving from the firm-level to the subsidiary-level, we argue that the extent to which subsidiaries of MNCs are engaged in alliance formation can be explained by three conditions. Two conditions have already been studied when analyzing alliance formation behavior at the firm-level. First, subsidiaries should have inducements to form an alliance. For instance, if the subsidiary is very specialized, not all the necessary resources and knowledge are available inhouse or in the internal MNC network, which creates incentives for the subsidiary to form a strategic alliance with an external partner. Second, subsidiaries need to find potential partners.
Several studies have already shown that the host country in which the subsidiary operates can be a source of valuable and unique knowledge (Almeida and Phene, 2001; Berry, 2013; Frost, 2001 ).
However, we expect that alliance formation at the subsidiary-level is theoretically different from alliance formation at the firm-level. Being part of a MNC network implies that subsidiaries are influenced by their relationship with the headquarters when considering the formation of a strategic alliance 1 . In this section, we therefore stress the relevance of including a third condition. In particular, we argue that, in order to understand why strategic alliances emerge at the subsidiary-level, the nature of the relationship between the focal subsidiary and the headquarters also needs to be considered.
In multinational companies, subsidiaries do not operate as stand-alone, independent entities. Instead, they function in an intra-firm network, consisting of the headquarters and other subsidiaries (Ghoshal and Barlett, 1990) . Operating in an intra-firm network implies that, when considering the formation of a strategic alliance, managers should not only take into account the potential benefits and risks for the involved subsidiary, but also consider the interests of the firm as a whole. Parise and Casher (2003) , for instance, state that alliances can compete or conflict with each other or with the interests of other subsidiaries harming the performance of the firm. Next to these potential intra-organizational problems, forming a 1 In line with the existing MNC literature, we assume that the headquarters can influence the behavior of its subsidiaries. Powell and Rhee (Forthcoming) , for instance, argue that MNCs can be seen as nested hierarchical structures, where the headquarters has some level of central oversight and can coordinate its subsidiaries. Foss, Foss, and Nell (2012 stress as well that the headquarters is the holder of the ultimate decision rights. Even in the modern, networked MNC, the headquarters is needed to define the decision rights of subsidiaries and to build and maintain the supporting information structures. Moreover, the headquarters defines the overall strategy of the firm. Brenner and Ambos (2013) state as well that subsidiaries are more dependent on the headquarters than on their external environment. Moreover, they argue that the ultimate example of fiat that the headquarters can exercise is to close the subsidiary if its behavior does not comply with the strategy of the headquarters.
strategic alliance is perceived to be a risky strategy (Pisano, 1990; Tsang, 2000) because of potential opportunistic behavior of the alliance partner and appropriability problems (Oxley, 1997; Pisano, 1990) , increasing the likelihood of losing your own core capabilities to external partners (Kale, Singh and Perlmutter, 2000) . To prevent the potential leakage of important knowledge, Zhang, Baden-Fuller and Mangematin (2007) stress that the headquarters needs to keep control of the knowledge that is exposed to outsiders.
Transaction cost economists (e.g. Hennart, 1988; Mjoen and Tallman, 1997; Tsang, 2000) have extensively studied the governance of the relationship between subsidiaries and the headquarters within firms. Williamson (1991) states that the implicit contract law of the firm (i.e. hierarchy) can be defined as forbearance law. Access to court is denied if two parties of the same organization have a conflict. Hence, these parties have to resolve their conflicts internally, implying that the firm acts as its own court. Williamson (1991) points to fiat, or approval, as the governance mechanism that allows firms to solve disputes internally. In other words, the headquarters needs to approve the behavior and decisions of its subsidiaries and solve disputes arising from conflicting interests between subsidiaries or between subsidiaries and the headquarters itself. Subsidiaries might, however, pursue their own interests, which are not always aligned with the headquarters (Alnuaimi, Singh and George, 2012; Mudambi and Navarra, 2004) . This implies that the headquarters needs to monitor and control the behavior of its subsidiaries (Chang and Taylor, 1999) . However, not all subsidiaries can be controlled to the same extent by the headquarters (Brenner and Ambos, 2013; Gupta and Govindarajan, 1994) , which is why we expect differences in the extent to which the headquarters provides fiat when subsidiaries consider alliance formation.
Next to a controlling role, the existing literature has argued that the headquarters can also fulfill a more positive, supporting role in the MNC. Foss (1997) argues that the positive view of the headquarters is complementary to the negative, controlling view. Several studies have already empirically shown that that support of the headquarters can stimulate the innovation output (Ciabuschi, Dellestrand, and Martin, 2011) , the absorptive capacity (Schleimer and Pedersen, 2013) and the general development of subsidiaries (Bouquet and Birkinshaw, 2008) . The headquarters can, for instance, provide additional resources and legitimacy to the subsidiary (Ciabuschi, Dellestrand, and Martin, 2011) , but it can also coordinate learning processes and stimulate knowledge transfer between subsidiaries (Foss, 1997; Schleimer and Pedersen, 2013) . Moreover, additional attention from the headquarters can provide a gateway to best practices, the latest technological developments and managerial support (Bouquet and Birkinshaw, 2008) . In a similar vein, headquarters can stimulate alliance formation behavior at the subsidiary-level by providing additional resources and legitimacy during the alliance formation process. However, headquarters are limited in the amount of resources and attention they can provide to their subsidiaries (Dellestrand and Kappen, 2012) . We, therefore, expect that subsidiaries differ in the extent they receive additional support from the headquarters, which accordingly influences the extent which headquarters will provide fiat for alliance formation to a certain subsidiary.
In sum, we argue that the nature of the relationship with the headquarters influences the extent to which subsidiaries are engaged in strategic alliances. Because the headquarters wants to keep control of the information that is exposed to outsiders, not all subsidiaries will be allowed to form alliances. Whether or not a subsidiary gets approval from the headquarters for alliance formation depends on the extent to which the headquarters can control and monitor the subsidiary. Additionally, the headquarters can fulfill a supporting role by providing additional resources and legitimacy to subsidiaries during the alliance formation process, which also influences the likelihood that the headquarters will provide fiat for alliance formation at the subsidiary-level. In the next section, we develop hypotheses to test the impact of the headquarters-subsidiary relationship on the alliance formation behavior of subsidiaries. We will focus on three characteristics, which are common in the MNC literature, namely the geographical distance between the headquarters and the subsidiary, the level of ownership of the headquarters in the subsidiary, and, finally, the relative size of the subsidiary in the intra-firm network.
HYPOTHESIS DEVELOPMENT

Geographical distance between the headquarters and subsidiary
The subsidiaries of a MNC are located in a wide variety of countries; some subsidiaries are located relatively close to the headquarters and others are located far away. Jandik and Kali (2009) and Oxley (1997) state that the more geographically distant the subsidiary is from the headquarters, the more difficult and costly it becomes for the headquarters to monitor the behavior and performance of the subsidiary, increasing the likelihood of opportunistic behavior by the subsidiary. In addition, subsidiaries that are far away from the headquarters find it more difficult to transfer information to the headquarters about their intentions, behavior and performance (Ciabuschi, Dellestrand, and Holm, 2012; Tsang, 2000) , as distance is an important barrier to effective knowledge transfer (Zaheer and Hernandez, 2011) . Moreover, managers at the headquarters are found to have difficulties to understand the subsidiaries that are further away, because of unfamiliarity with the country setting (Bouquet and Birkinshaw, 2008; Rosenkopf and Padula, 2008) . Hence, as geographical distance limits the headquarters to carefully monitor and control its subsidiaries, it will be less likely to provide its fiat for alliance formation to geographically distant subsidiaries.
The headquarters can also provide more support to geographica lly close subsidiaries.
Several studies have shown that geographically close subsidiaries receive more attention from the headquarters in comparison to subsidiaries that are located faraway (Bouquet and Birkinshaw, 2008; Dellestrand and Kappen, 2012; Parmigiani and Holloway, 2011) . For the headquarters, it is easier and less costly to have face-to-face contact with geographically close subsidiaries (Ambos and Ambos, 2009; Dellestrand and Kappen, 2012) , facilitating the transfer of knowledge and experience. This additional support from the headquarters in the alliance formation could, for instance, involve sharing previous alliance experiences and assisting in the partner selection process.
Hence, we expect that, as the geographical distance between the headquarters and the subsidiary increases, it becomes more difficult for the headquarters to control and support the subsidiary in the alliance formation process, which accordingly decreases the likelihood that the headquarters will give fiat to the subsidiary. Rather than a linear effect, we expect a marginally decreasing effect of geographical distance on subsidiary alliance formation.
Previous studies (e.g. Holyoak and Mah, 1982; Mark, Freksa, Hirtle, Lloyd and Tversky, 1999; Levinthal and March, 1993) have shown that people are cognitively biased towards geographically close locations, indicating that the negative slope is steeper at lower levels of geographical distance. Managers at the headquarters perceive a high level of control and support at low levels of geographical distance, implying a high likelihood that the headquarters will provide its fiat for alliance formation. However, as perception of control and support fades rapidly, the likelihood that the headquarters provides fiat is expected to decrease disproportionately to the increase in geographical distance. Hence, we hypothesize a negative, but diminishing effect of geographical distance:
Hypothesis 1 (H1). The geographical distance between the subsidiary and the headquarters has a negative, but diminishing effect on the extent to which the subsidiary will form strategic alliances, ceteris paribus.
The level of ownership in the subsidiary
According to Erramilli (1996: 225) , ownership is often defined as "the degree to which the parent multinational corporation exercises control over its subsidiary's activities". When the headquarters owns 100% of its subsidiary, it has full control over the resources of this subsidiary ( Figure 1B ). The headquarters would especially prefer full ownership when the subsidiary possesses a large amount of tacit knowledge and goodwill (Hennart, 1991) and in case of greater uncertainty (Chang and Taylor, 1999) . However, when a subsidiary is only partially owned by the headquarters, there are one or more external parties who also have some control over the strategic resources of the subsidiary (Mjoen and Tallman, 1997 ) (see Figure 1A ). In this situation, the headquarters does not only need to monitor the behavior of the subsidiary, but also the behavior of the third (external) party.
, if a partially owned subsidiary forms an alliance with an external actor, the situation becomes even more complicated (see Figure 1A ; from monitoring three to monitoring six relationships). Now the headquarters has to additionally monitor its relation with the alliance partner, the relationship between the alliance partner and its subsidiary, and the relationship between the alliance partner and the external party. Since managers at the headquarters are rationally bounded, the amount of control it can exercise on all parties simultaneously will be limited (Tsang, 2000; Williamson, 1967) . Because of the limited control, either the subsidiary, the alliance partner or the external party is more likely to pursue its own interests (Das and Teng, 1998) , substantially increasing the risk of opportunistic behavior and appropriability hazards. Moreover, the external party, also partially owning the subsidiary, faces the same monitoring problems (e.g. six relationships) as the focal firm.
Combining these monitoring problems, we argue that the likelihood that both the external party and the focal firm will give their approval is rather low.
Furthermore, we argue that the willingness of the headquarters to provide support during the alliance formation process will also be lower for partially owned subsidiaries. Gulati, Nohria, and Zaheer (2000) and Heimeriks, Duysters and Vanhaverbeke (2007) state that alliance capabilities are firm-specific and can only be developed over time through experience. They can therefore be seen as a significant resource for firms. Hennart (1991) has argued that firms are not willing to transfer uncodified or poorly protected knowledge to its partially owned subsidiary because of unexpected knowledge spillovers to the external, third party. Hence, we expect that the headquarters is less willing to provide support to partially owned subsidiaries because it faces the risk that the unique alliance management capabilities will spill over to the external party.
Hence, we argue that the headquarters will be hesitant to give fiat to partially owned subsidiaries who want to form strategic alliances. First, the headquarters will aim to minimize the number of parties it needs to monitor and will therefore prefer alliance formation by wholly-owned subsidiaries. Second, it will aim to limit the risk of leaking unique alliance management capabilities to other parties. Therefore, we hypothesize:
Hypothesis 2 (H2). Fully owned subsidiaries form more strategic alliances than partially owned subsidiaries, ceteris paribus.
The relative size of the subsidiary in the intra-firm network
The size of a subsidiary (measured in terms of e.g. the amount of assets, sales or knowledge, relative to the overall organization it belongs to) reflects "its power vis-à-vis its headquarters" (Peng and Beamish, 2014: 51) . Mudambi and Navarra (2004) argue that MNC-networks operate as political systems, in which subsidiaries aim to influence decision-making processes as well as the allocation of resources. These scholars find that the size of knowledge assets of the subsidiary increases its ability to influence strategic decisions. In similar vein, Bouquet and Birkinshaw (2008) find that if subsidiary conducts activities that are important for the firm as whole, it will have more power and a stronger position within the network. A high level of power is therefore expected to enable subsidiaries to influence the alliance formation decision in their advantage and, in this way, enforce approval of the headquarters.
Furthermore, subsidiaries that are relatively important in the intra-firm network are found to receive additional time and effort from the headquarters (Chang and Taylor, 1999) . Johnston and Menguc (2007) show that the headquarters supports large subsidiaries with managerial expertise in order to deal with the increasing coordination complexities. We expect that these higher levels of attention and support facilitate the sharing of alliance experience and alliance mechanisms between the headquarters and the subsidiary which further enhances the likelihood that headquarters will give approval.
In sum, we argue that relative subsidiary size has a positive effect on the extent to which subsidiaries form alliances. With increasing subsidiary size, subsidiaries have more power and are more likely to enforce approval from the headquarters. In addition, the headquarters will invest more time and effort in supporting the subsidiary, which further increases the likelihood that the headquarters will provide fiat for alliance formation by the subsidiary. Hence, the following hypothesis is stated:
Hypothesis 3 (H3). The relative size of the subsidiary in the intra-firm network has a positive effect on the extent to which the subsidiary will form strategic alliances, ceteris paribus.
METHODOLOGY
To test the hypotheses, we have constructed a new panel dataset on the alliance formation behavior of subsidiaries of large MNCs in the pharmaceutical industry. First, after identifying the largest MNCs in the pharmaceutical industry, we analyzed the subsidiary lists in their annual reports. It is important to note that a large majority of these firms only report a list of names and the country location of their subsidiaries, which is the legally required minimum of information to be included 2 . A minority of the firms, however, does provide further details on their subsidiaries. Because we were specifically interested in the characteristics of the subsidiaries (such as their city location, their activities and their size), we selected 7 firms 3 that provided the most detailed information on their subsidiaries. Subsequently, an overview of MNCs' subsidiaries over time was created. The number of years for which we could collect subsidiary information differed per firm, ranging from 6 years (2006-2011) to 15 years (1997-2011) 4 . Moreover, following Bouquet and Birkinshaw (2008) , a subsidiary is only included in our dataset if the parent has more than 50% ownership.
Second, the Thompson SDC Platinum database was used to collect information on alliance announcements. We searched for the parent name of the MNC, the specific subsidiary names, and the names of acquired units in the database. Subsequently, the alliances were linked to specific subsidiaries in the lists of the annual reports.
An important strength of our dataset is that most studies (e.g. Bouquet and Birkinshaw, 2008; Mudambi and Navarra, 2004) examining the strategic behavior of subsidiaries of MNCs, use surveys among a limited sample of subsidiaries, and therefore have a relatively small, cross-sectional sample size. We, on the other hand, use the complete set of subsidiaries for specific MNCs for a period over time, and provide a more detailed understanding of the alliance formation behavior of all subsidiaries rather than of a subset.
Our final dataset consists of 3802 subsidiary-year observations containing 616 unique subsidiaries.
Dependent variable
After identifying all alliance formations that were announced in the SDC Platinum database for a specific firm, we have, based on the name and the location of the alliance partners mentioned in the announcements, assigned the alliances to either specific subsidiaries or to counted the total number of strategic alliances that a subsidiary formed in the previous five years. This measure includes manufacturing, marketing and R&D alliances.
Independent variables
In our first hypothesis, we study the impact of the geographical distance between the headquarters and the subsidiary (Distance to HQ) on the extent of subsidiary alliance formation. We identified in the annual reports the location (i.e. city) of both the headquarters and the subsidiary. Next, we collected the latitudes and longitudes of all the identified cities.
To calculate the geographical distance between the headquarters and the subsidiaries, we followed Bouquet and Birkinshaw (2008) by applying the 'geodist' function in Stata, which computes the length of the shortest curve between two points along the surface of a mathematical model of the earth. Finally, the distance was transformed into a logarithm and a squared term was calculated to account for non-linear effects.
The second hypothesis states that full ownership of the headquarters in the subsidiary (Ownership) is positively related to the extent of alliance formation by the subsidiary. A dummy variable is created, which is coded as 1 when the headquarters has full ownership in the subsidiary (i.e. 100%), and 0 if otherwise. In this way, we clearly distinguish between the impact of having one or more owners of a subsidiary. We collected information on the level of ownership from the annual reports.
The third hypothesis argues that the relative size of the subsidiary in the intra-firm network (Relative Subsidiary Size) has an effect on the extent to which a subsidiary will form an alliance. Size is measured in terms of the investments made in stocks or capital reported in the annual reports. Investments reported in local currencies have been converted to dollars.
The relative size of a subsidiary is calculated by dividing the subsidiary size by the total firm size.
Control variables
As stated previously, the impact of inducements and opportunities on alliance formation has been frequently analyzed at the firm-level. To test whether they also explain alliance formation at the subsidiary-level, we include these variables in our analysis as control variables. First, subsidiaries should have inducements or incentives to form strategic alliances.
We argue that knowledge-intensive subsidiaries will be more likely to search for external knowledge, because of the higher likelihood that the necessary complementary knowledge and resources might not be available in-house. We proxy the inducements of a subsidiary by looking at the function of the subsidiary as indicated in the annual report (Function). We have identified four types of functional activities and coded them in dummy variables: (1) research and development, (2) manufacturing, (3) sales and marketing and (4) other activities, such as financing or a holding. The fourth category is used as the reference category. Subsidiaries involved in research and development activities are expected to have the greatest incentives to collaborate with external partners, followed by subsidiaries conducting manufacturing activities.
In addition, a subsidiary needs to have alliance opportunities meaning being able to find partners it can form a strategic alliance with. We will proxy alliance opportunities by the size of the pharmaceutical sector in the country in which the subsidiary is located (Local Industry Size). A larger size will indicate more potential partners to collaborate with. To In addition, we want to control for host-country characteristics. First the GDP per capita of the host country (GDP per Capita) was included as measure of economic munificence (Dickson and Weaver, 2011) . Several studies have already shown that the host country in which the subsidiary operates can be a source of valuable and unique knowledge (Almeida and Phene, 2004; Berry, 2013; Frost, 2001) . In this way, we control for the fact that Third, as Teece (1986) already indicated, national policies can influence the extent to which firms are able to reap the benefits from their innovations. We expect that subsidiaries in countries with a weak appropriability regime are less likely to get fiat from the headquarters to collaborate with external parties because of the potential misappropriation of knowledge.
We operationalize this measure (Intellectual Property Rights) by using the Intellectual Property Rights component from the Economic Freedom Index 5 , which indicates on a scale from 0 to 100 the extent to which a country's laws protect intellectual property rights and the enforcements by the government of these laws. headquarters. Subsequently, we have used the well-known measure of Kogut and Singh (1988: 422) to calculate the cultural distance between the subsidiary and the headquarters (Cultural Distance to HQ).
Finally, we control for two unit-level characteristics. First, we control whether strategic alliances are formed by a subsidiary at the headquarters location. The central headquarters has most of the control and power within the MNC, implying a higher likelihood that strategic decisions will be taken at this location. Moreover, subsidiaries located at the same location as the headquarters are found to substantially receive more attention and knowledge inflows (Parmigiani and Holloway, 2011) . The HQ Location Dummy is coded as 1 if the subsidiary has the same location as the headquarters, 0 if otherwise. Second, we controlled for subsidiaries that were acquired from other companies. Acquired units were found to operate more independently and experience lower levels of control by the headquarters (Harzing, 2002) . The dummy variable Acquired Unit is coded as 1 if the subsidiary was acquired, and 0 if otherwise. An overview of the used databases and the operationalization of the variables can be found in Table 1 . Table 1 
about here -------------------Estimation method
To analyze the data we used the negative binomial regression estimation technique, because our dependent variable (Alliance Formation) is a count variable and overdispersed. Moreover, our dependent variable has a large number of zero values (94,32%), with 216 (5,68%) observations having a positive value (i.e. a subsidiary has a strategic alliance in that particular year). The results of the analyses have been reported with robust standard errors. We included firm and year fixed effects to account for firm-level characteristics and macro-economic changes over time. Table 2 shows the descriptive statistics and the pairwise correlations for the variables in our dataset. From the descriptives, we can observe that a substantial share in firms' alliance activities is carried out by subsidiaries at the headquarters location, however, still about 30% of the alliance activities are carried out by its other subsidiaries. We also observe that relative few subsidiaries conduct R&D activities compared to manufacturing and marketing activities and that subsidiaries are on average located in countries with a relatively large pharmaceutical sector. Moreover, the majority of the observed subsidiaries are fully owned. The relative size of a subsidiary as well as the distance to the headquarters vary substantially across subsidiaries.
RESULTS
In general, Table 2 shows relatively low correlations between the independent variables. The only correlation above the common threshold of 0.6 is the correlation between GDP per capita and the level of Intellectual Property Rights (0.8436). The correlation indicates that well-developed countries have on average a more developed intellectual property rights system. When looking at the VIF values 6 of the independent variables, we find no evidence of multicollinearity as the values are well below the threshold of 10, with a mean VIF value of 2.21. Tables 2 and 3 about here ------------------- Table 3 presents the results of the negative binomial regression analyses. Model 1 is the baseline model and only includes the control variables. Model 2 adds proxies for alliance inducements and opportunities. Model 3 and 4 further extend the analyses by adding the linear and non-linear terms of geographical distance to the headquarters. The ownership dummy is added in Model 5. Finally, Model 6 introduces our measure for the relative size of the subsidiary in the intra-firm network. To discuss the findings of our analyses, we will make use of the results in Model 6.
-------------------Insert
First, we discuss the control variables. GDP per capita has a negative and significant effect (p < 0.01) on the extent of subsidiary alliance formation. Economic growth might point to alternative priorities, which decrease the inducements to ally. Consistent with our expectations, the level of intellectual property rights has a positive and significant effect (p < 0.01) on alliance formation. The results also show a highly significant and positive coefficient (p < 0.01) for the headquarters location dummy, as subsidiaries located at the headquarters carry a relatively large share of the alliance activities. In our analysis, we do not find support for the effect of the percentage of FDI, cultural distance and acquired units.
The existing literature has stressed the importance of inducements and opportunities when explaining the alliance formation behavior of firms. Our results confirm that these conditions are also relevant when explaining alliance formation behavior of subsidiaries as the pseudo R-squared increases from 0.197 to 0.237. To estimate the effect of inducements, we used the type of activities of the subsidiaries as a proxy. Table 3 shows significant and positive results for R&D (p < 0.01) and manufacturing activities (p < 0.05) (compared to the reference category of other activities). When looking at the size of the coefficients, we clearly see that subsidiaries that conduct R&D activities are substantially more engaged in strategic alliance formation supporting our expectations. To estimate the effect of opportunities, the size of the pharmaceutical industry in the country of the subsidiary was used to measure the availability of alliance partners. The results demonstrate a positive and significant effect (p < 0.01).
Hypothesis 1 states that geographical distance to the headquarters has a negative, but diminishing effect on subsidiary alliance formation. We find that the linear term is negative and significant (p < 0.01) and the non-linear term is positive and significant (p < 0.01). When analyzing the marginal and predicted effects of geographical distance on subsidiary alliance formation (see Figures 2 and 3) , we clearly observe a U-shaped relation rather than the hypothesized negative, but diminishing effect. Hence, we find no support for Hypothesis 1.
Subsidiaries that are located far away from the headquarters are also engaged in alliance formation despite the fact that it is difficult for the headquarters to monitor and support these subsidiaries. We will elaborate on this finding in the discussion section. Figures 2 and 3 about here -------------------In hypothesis 2, subsidiaries that are fully owned by the headquarters are expected to engage more in strategic alliances compared to subsidiaries that are only partially owned by the headquarters. Model 6 in table 3 provides support for this hypothesis as the coefficient for ownership shows a positive and significant effect (p < 0.05) on extent to which subsidiaries form strategic alliances.
Finally, hypothesis 3 states that the relative size of the subsidiary in the intra-firm network increases the extent to which the subsidiary is engaged in strategic alliance formation. The coefficient for relative size is positive and significant (p < 0.01). Hypothesis 3 is therefore supported. Adding the three variables representing the headquarters-subsidiary relationship increases the pseudo R-squared statistic from 0.237 to 0.254. In sum, our findings stress the importance of considering intra-firm relations when explaining why inter-firm relations emerge at the subsidiary-level.
Robustness tests
To check the robustness of our results, we have conducted additional analyses. First, we reestimated our models by using the Poisson estimation technique. The results of the Poisson analysis are highly similar to the results of the negative binomial regression, namely we find support for hypotheses 2 (ownership) and 3 (relative subsidiary size) and a U-shaped effect of geographical distance on subsidiary alliance formation.
Second, we have conducted additional analyses by limiting the sample size of the dataset. For some firms we were able to find data for more years than for other firms. In the original analyses, all of the available data is used. To check whether the number of included years has an effect on our results, we have conducted additional analyses with restricted time frames (only including observations since respectively 2001, 2004 and 2006) . The results of these analyses also show a U-shaped effect of geographical distance and a positive effect of relative subsidiary size. The effect of ownership is positive, but slightly less significant (e.g.
at the 10%-level) than the results based on the original sample.
Third, rather than measuring ownership as a dummy variable, we re-estimate the models by including a continuous variable, which is measured as the level of ownership of the headquarters in the subsidiary. These results show support for the positive effect of the level of ownership on subsidiary alliance formation (p < 0.05). The coefficients and significance levels for the other variables do not change when including this alternative measure of ownership.
In sum, the results of the robustness checks show that our findings remain highly similar when using a different estimation technique, different sample sizes and a different ownership measure. The results of our robustness checks are available upon request.
DISCUSSION
While previous literature has focused on alliance formation at the firm-level, ignoring that MNCs actually consist of different but interrelated subsidiaries located in a variety of countries, this paper has focused on identifying conditions explaining the alliance behavior of MNC subsidiaries. Our empirical results show that subsidiaries need to have inducements to form alliances as well as opportunities to find alliance partners, conditions that are also found to be important at the firm-level in prior alliance formation research. However, when moving from the firm-level to the subsidiary-level, we identify a third important condition explaining subsidiary alliance formation, namely its intra-firm relation with the MNC headquarters. The empirical results provide strong support that the relationship with the headquarters affects the formation of inter-firm relations by subsidiaries. More specifically, we find that the level of ownership of the headquarters in the subsidiary and the relative size of the subsidiary in the intra-firm network positively influence the extent to which subsidiaries form strategic alliances, which confirms our second and third hypothesis respectively.
The results do not support our first hypothesis (e.g. which proposed a negative, but diminishing effect of geographical distance on subsidiary alliance formation), instead we find a U-shaped effect of geographical distance on the extent to which subsidiaries form strategic alliances. Moving from close to more distant locations, subsidiaries decreasingly form alliances until a threshold is reached. Beyond this threshold, geographical distance from the headquarters increases the extent to which subsidiaries form alliances. A potential explanation has been suggested by the existing literature, which argued that the lower levels of control and support could be compensated for by the increased novelty of knowledge in distant locations.
Several studies (e.g. Dellestrand and Kappen, 2012; Rosenkopf and Padula, 2008; Zaheer and Hernandez, 2011) find that the more distant locations provide access to more unique and novel knowledge. This access to distant knowledge is found to stimulate the diversity of a firm's existing knowledge base (Alnuaimi, Singh and George, 2012) . Accordingly, subsidiaries that have access to unique knowledge might be more likely to get fiat from the headquarters. In addition, subsidiaries that are located far away from the headquarters might find it more difficult to make use of the resources in the intra-firm network increasing their inducements to form alliances with external parties. These opposing forces suggest that geographical distance can be both a liability and an asset (Grabher and Ibert, 2013, Nachum, 2010) , and that the headquarters needs to consider the trade-off between the search for unique knowledge and the risk of unintended knowledge flows (Oxley and Sampson, 2004) , when considering alliance formation by its subsidiaries.
Theoretical implications
This study contributes to the alliance literature by showing that alliance formation behavior does not only differ between firms, but also within firms. Previous alliance formation literature has taken a monolithic perspective by aggregating all alliance information to the firm-level, thereby ignoring the internal structure of firms. A number of recent studies (e.g. Collinson and Wang, 2012; Regner and Zander, 2011; Walter, Lechner, and Kellermans, 2007; Zaheer and Hernandez, 2011) have already stressed the importance of simultaneously studying intra-firm and inter-firm networks, but have not studied in what way and to which extent intra-firm relations impact the creation of inter-firm relations. In this paper, we show that alliance formation at the subsidiary-level is theoretically and empirically different from the firm-level as we demonstrate the importance of including a third condition, namely intrafirm relations with the headquarters, which only becomes apparent when studying alliance formation at a more detailed level. The way in which firms internally organize their alliance activities might impact the extent to which the firm can benefit from alliances (Argyres and Silverman, 2004) . Second, our study contributes to the transaction cost theory by focusing on the understudied concept of fiat. Alliance literature has heavily relied on transaction theory, using concepts as transaction costs, asset specificity and opportunity costs (e.g. Hennart, 1988; Tsang, 2000) . The concept of fiat, however, has received less attention. This paper shows the relevance of this concept in explaining alliance formation at the subsidiary-level. Williamson (1991) explained in his seminal paper that parties (e.g. subsidiaries) within firms have to solve their conflicts internally and, in this way, the firm acts as their own court. We have discussed that operating in an intra-firm network implies that, when the formation of a strategic alliance is considered, managers should not only take into account the potential benefits and risks for the involved subsidiary, but also consider the interests of the firm as a whole. When the formation of a certain alliance will harm certain parts of the organization or the firm as a whole, the headquarters could exercise its fiat and prevent the alliance from being formed. In this way, we bring in the concept of fiat in the alliance literature.
Finally, our results contribute to the MNC literature, providing more insights on the important role of the headquarters in explaining subsidiary behavior. The existing MNC literature has positioned the role of the headquarters either as a 'avoiding the negative' or as 'value creator' (Ciabushi, Dellestrand, and Holm, 2012: 215) . In line with Foss (1997) , we have argued that the controlling and supporting roles can be used simultaneously. For each hypothesis, we have evaluated how the controlling and supporting roles of the headquarters affected alliance formation by the subsidiaries. When analyzing the existing literature, we noticed that the effects of both roles moved in the same direction. For instance, partial ownership of the headquarters in the subsidiary was argued to limit the controlling function, but also to reduce the amount of support received during the alliance formation process. By focusing on both roles simultaneously, we are able to integrate arguments from different perspectives, which advances current research on the role of the HQ in the modern MNC.
Limitations and avenues for further research
This study has several limitations, which also provide interesting avenues for further research.
First, the sample of our study only includes a small number of large pharmaceutical firms, which could limit the generalizability of our results. By focusing on the alliance behavior of all subsidiaries rather than on a subset of larger subsidiaries, we have minimized a selection bias with regard to the included subsidiaries. On the other hand, this implied that we were limited in the amount of firms for which we could find detailed information. Since the focus of this study is on within firm differences rather than on between firm differences, it was more interesting for us to analyze the complete sample of subsidiaries from a limited number of firms rather than a limited set of subsidiaries from a larger set of firms. Future research could, however, expand the selection of firms as well as explore different industry settings in order to test the generalizability of our findings. Second, as demonstrated by Schilling (2009) , alliance databases such as the SDC Platinum database do not cover the complete set of all the alliances in which a firm engages.
However, this bias is stated to be less present for the pharmaceutical industry as this industry is widely represented in the SDC database. In order to further increase the reliability of the findings, future research could extend our sample of alliances by also including information from other alliance databases.
Third, to measure the inducements and opportunities of subsidiaries to form strategic alliances, we used two proxies, namely the function of their activities and the size of the local industry. Previous studies have suggested alternative measures based on patents and network data (Ahuja, 2000; Gulati, 1999) . Testing the impact of these alternative measures would be an avenue for further research.
Finally, in the current study, we studied how the relationship with the headquarters influenced alliance formation by subsidiaries. Studying the influence of relationships with other subsidiaries within the same MNC-network would be an interesting avenue for future research as it might reveal additional issues such as the influence of internal competition (Mudambi and Navarra, 2004) or knowledge transfer (Alnuaimi, Singh, and George, 2012; Gupta and Govindarajan, 1994) .
CONCLUSION
This paper shows that alliance formation by subsidiaries is theoretically and empirically different from alliance formation by firms. At both levels, inducements and opportunities are important conditions to explain alliance formation. However, based on transaction costs economics and recent MNC literature, we show that a third condition becomes apparent when studying alliance formation at the subsidiary-level. The relationship with the headquarters is found to have a substantial impact on the extent to which subsidiaries engage in strategic alliance formation. In this way, our study derives implications for understanding how MNCs access external resources and knowledge and how they internally structure their alliance activities. 
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